Spintronics, as potential materials for second-generation electronics, focused on the transmission of charge and spin of electrons. It has more extensive application prospects than microelectronics as the first-generation electronics that only studies charges of electrons.
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In recent years, there has been the increasing interest in the spintronic materials, especially the half-metallic ferromagnets (HMFs) which has a ±100% spin-polarization at the Fermi level. [4] [5] [6] [7] [8] [9] [10] [11] HMFs possibly have higher magnetoresistance effect than ordinary magnetic materials due to their much higher spin-polarization at the Fermi level. 12, 13 Therefore, HMFs will have much wider application as spintronics materials. Many high-quality spintronic devices based on the magnetoresistance effect of HMFs, such as magnetoresistance random access memoery and read-write magnetic head of computers, may be invented in the near future.
The realization of semiconductor spintronic devices, however, requires efficient electrical spin injection from magnetic electrodes to semiconductors. 24 In this paper, six potential HMFs, alkaline-earth doped XC with the zinc-blende structure, are predicted. Moreover their electronic and magnetic properties are studied based on the density functional theory.
Generally, the experimental dopant concentration is from 5% to 30% for compounds with zinc-blende structures. In order to achieve the realistic dopant concentration, we used a periodic supercell XC (X=Si, Ge, Sn), which consists of four X atoms and four C atoms.
Substitution of one X atom by one alkaline-earth atom, resulting in each alkaline-earth atom connects with four adjacent C atoms and three second nearest neighboring X atoms in the periodic supercell, then the alkaline-earth dopant concentration is 25%. The supercell of alkaline-earth Y (Ca, Sr) doped XC is shown in Fig. 1 .
The calculations of magnetic and electronic properties are performed using the scalar relativistic version of the full-potential local-orbital (FPLO) minimum-basis method. 25, 26 In this scheme, the scalar relativistic Dirac equation was solved. For the present calculations, the site-centered potentials and densities were expanded in spherical harmonic contributions up to ℓ max =12. The Perdew-Burke-Ernzerhof 96 of the generalized gradient approximation (GGA) was used for exchange-correlation (XC) potential. 27 Accurate Brillouin zone integrations were performed using the standard special k point technique of the tetrahedron.
We found that 30×30×30=27000 k points were sufficient in all cases. For a self-consistent field iteration, the charge density is converged to 10 −6 , which corresponds to a total energies important that there are spin gap only for spin-up subbands at the Fermi level, so these six materials are all potential HMFs. Furthermore, the net magnetic moments of supercell are the integer 2.00µ B , which is one of half-metallic characters of these materials.
From Table 1 and Fig. 2 , the spin gaps defined as the energy distance from the valence band maximum to the conduction band minimum for the spin-up subband. It can be seen that the spin gaps of these HMFs are wide and they possibly have high Curie temperature, 3 which is probably close to or higher than many zinc blende or wurtzite HMFs. [28] [29] [30] This is very important for application of magnetic materials. On the other hand, the half-metallic gaps or the spin-flip gaps, defined as the energy difference between the Fermi level of the metallic highest occupied subbands and the peak of the semiconducting lowest unoccupied subbands. Generally, the values of spin-flip gaps are underestimated compared to experimental half-metallic gaps. Therefore, we think the half-metallicity of these HMFs is stable, among of them Si 0.75 Sr 0.25 C is most stable. 8 
